15 Whole genome sequencing (WGS) of historical Pseudomonas aeruginosa clinical isolates 16 identified a chromosomal copy of mcr-5 within a Tn3-like transposon in P. aeruginosa MRSN 17 12280. The isolate was non-susceptible to colistin by broth microdilution and genome analysis 18 revealed no mutations known to confer colistin resistance. To the best of our knowledge this is 19 the first report of mcr in colistin non-susceptible P. aeruginosa. 20 89 This publication made use of the Pseudomonas aeruginosa MLST website (https://pubmlst.org/ 90 paeruginosa/) developed by Keith Jolley and sited at the University of Oxford (Jolley & Maiden 91 2010, BMC Bioinformatics, 11:595). The development of this site has been funded by the 92 Wellcome Trust.
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Pseudomonas aeruginosa is a leading cause of infection among immunocompromised 22 patients and those receiving treatment in Intensive Care Units (ICU) (1). Antimicrobial treatment 23 of P. aeruginosa is challenging due to the intrinsic resistance of this species to many antibiotics 24 and a proclivity to develop resistance to other antibiotics via point mutations in intrinsic genes 25 (2, 3). Furthermore, P. aeruginosa can readily acquire transmissible antibiotic resistance (AbR) 26 genes resulting in the emergence of successful multi-or extensively-drug resistant strains (4).
27
The emergence of these resistant strains has resulted in a greater reliance on colistin (polymixin 28 E) as a key antipseudomonal agent (5). Unfortunately, colistin resistance in P. aeruginosa has 29 been extensively reported, primarily due to mutations in regulatory two-component systems ( 30 reviewed in (6)). However, colistin resistance mediated by the transferable colistin resistance 31 gene mcr has not been described in this species to date. In this report we describe colistin non-32 susceptible P. aeruginosa MRSN 12280 carrying a chromosomal copy of mcr-5. for P. aeruginosa MRSN 12280 in CA-MH and CE-MH medium, respectively ( Table 1) . 44 Notably, the MIC of colistin in the control strains E. coli MRSN 388734 and P. aeruginosa 45 ATCC 27298 also increased in CE-MH, but interpretations did not change (Table 1) . 46 Short and long-read whole genome sequencing (WGS) was performed on a NextSeq 550 47 (Illumina, San Diego, CA) and PacBio RS II (Pacific Biosciences, Menlo Park, CA), 48 respectively, as previously described (9). In silico multi-locus sequence typing (MLST) assigned 49 P. aeruginosa MRSN 12280 to a novel sequence type (ST) that is a single-loci variant of 2613. An analysis of the WGS data detected five AbR genes that are commonly found in P. (Figure 1) . The transposon was flanked by 38bp inverted repeats (IR) and generated a 5bp (Reviewed in (6)) but to the best of our knowledge, Mcr-mediated colistin resistance has not 66 5 been described in P. aeruginosa to date. As mutations in the two-component regulatory systems 67 could potentially contribute to colistin resistance in P. aeruginosa MRSN 12280, we examined 68 the amino acid sequences of PmrA, PmrB, PmrE, PhoQ, ParR, ParS, ColR, ColS, MigA, LpxC, 69 and CprS for non-synonymous mutations (6, (11) (12) (13) . When compared to P. aeruginosa PA01, P. PmrB (S2P, A4T, G68S, Y345H, G362S), ParR (L153R, S170N), and ParS (H398R). However, 72 all of the mutations in PhoQ, PmrA, and PmrB have previously been reported in colistin 73 sensitive strains (12, 13 ). An analysis of 1,135 parS genes from the National Center for 74 Biotechnology Information (NCBI) revealed that 1,117 sequences have an arginine at position 75 398, indicating that the ParS protein from P. aeruginosa PA01 is a poor representative of ParS in 76 P. aeruginosa. Finally, a search of NCBI for the L153R and S170N mutations in ParR revealed 77 that these mutations are present in a cluster of P. aeruginosa belonging to ST-235 from East 78 Asia. P. aeruginosa VRFP04 from this cluster has been analyzed in detail and it is colistin 79 sensitive (14). Though additional experiments are underway to confirm these findings, the data 80 strongly suggests that colistin non-susceptibility in P. aeruginosa MRSN 12280 is due to We report the first identification of mcr-5 in a colistin non-susceptible strain of P. 82 aeruginosa. The gene was chromosomally encoded and embedded within a Tn3-family 83 transposon that was related to the original transposon carrying mcr-5 (10). Of note, while part of 84 Mcr-5 and the transposon were identified in two P. aeruginosa assemblies using BLASTp (10) 
